Preferential usage of glycyl-tRNA isoaccepting species in collagen synthesis.
Chick embryo tRNA charged with [3H]glycine was incubated in an in vitro protein-synthesizing system using polysomes isolated from either chick embryo liver or calvaria. Using collagenase digestion to measure the fraction of protein synthesized which was collagenous, the results indicate that in the calvaria system approximately 65% of the incorporated [3H]glycine was in collagen. The incorporation of [3H]glycine into protein from individual isoaccepting species was determined by chromatography on a reversed phase system of the charged tRNA before and after incubation in the polysome systems. In the calvaria system, a single tRNAGly species cognate to GGU and GGC and which is found in unusually large amounts in collagen-synthesizing tissues was used preferentially in collagen-synthesizing tissues was used preferentially in collagen synthesis. In the liver system, the rate of incorporation was similar to the calvaria, but no collagen synthesis was detected and only a relatively small preferential usage of any of the four major isoaccepting species was observed. These results support the notion that the complement of tRNA found in a cell may be adapted to the synthesis of a particular protein. It is also possible that under certain circumstances, collagen synthesis may be controlled in vivo at the translational level by the concentration of particular tRNA species.